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( )
( )
$G(z, \overline{z})=G(z_{1}, \ldots, z_{n}, \overline{z}_{1}, \ldots,\overline{z}_{n})$ , Virasoro
( ) $I.\cdot(z)$
$G(z, \overline{z})=\sum X_{j}.\cdot I\dot{.}(z)\overline{I_{j}(z)}$ , $X_{j}.\cdot\in \mathbb{C}$ (1)
, $I_{i}(z)$ , 2 $G(z,\overline{z})$
$X_{ij}$ , , , $G(z,\overline{z})$
$X_{ij}$
[BPZ]
, $\mathrm{D}\mathrm{o}\mathrm{t}\mathrm{s}\mathrm{e}\mathrm{n}\mathrm{k}\triangleright \mathrm{F}\mathrm{a}\mathrm{t}\mathrm{e}\mathrm{e}\mathrm{v}$ Nuclear Physics B240[FS12] (1984), 312-
348 , $z$ 1 , 2 3
V $\mathrm{a}$ ,
, 2 ,




, $a,$ $b,$ $c$ l $a,$ $b,$ $c,$ $a+b+c\in \mathbb{R}\backslash \mathbb{Z}$ , 2
2
$s(b)s(a+b+c)|I_{1}(z)|^{2}+s(a)s(c)|I_{2}(z)|^{2}$ (2)







$K_{1}=-g-3b-3c$ , $K_{2}=-g-3a-3c$ ,






$a,$ $b,$ $c,$ $g,$ $2a+g,$ $2b+g,$ $2c+g,$ $a+b+c+g,$ $2a+2b+2c+g,$ $2a+2b+2c\in \mathbb{R}\backslash \mathbb{Z}$
,
$I_{1}(z)= \int_{1}^{\infty}dt_{1}\int_{1}^{t_{1}}dt_{2}(t_{1}-t_{2})^{g}\prod_{i=1,2}t_{i}^{a}(t_{i}-1)^{b}(t_{i}-z)^{c}$ ,
I2 $(z)= \int_{1}^{\infty}dt_{1}\int_{0}^{z}dt_{2}(t_{1}-t_{2})^{g}t_{1}^{a}(t_{1}-1)^{b}(t_{1}-z)^{c}t_{2}^{a}(1-t_{2})^{b}(z-t_{2})^{c}$ ,
I3 $(z)= \int_{0}^{z}dt_{1}\int_{0}^{t_{1}}dt_{2}(t_{1}-t_{2})^{g}\prod_{i=1,2}t_{i}^{a}(1-t_{i})^{b}(z-t_{i})^{c}$
( ) , 2




([DF1] (5.16)). DotsenkO-Fateev .
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DotsenkO-Fateev .
, Virasoro , 0, 1, $\infty$ 3
. ,
( $I_{j}$ ) , 1
, , .
, 2 (1) $X_{j}\dot{.}$





, DotsenkO-Fateev , .
, $I_{j}(z)$ , -
, .
, , .
, , , , ,
, , . ,
, .
, .
, , (local system)




, $X_{ij}$ (loaded cycle)







, $l_{j}$ $t=(t_{1}, \ldots, t_{r})$ , $H_{j}$ $l_{j}=0$
, $u(t)= \prod_{j=0}^{m}l_{j}^{\alpha_{j}}$ ( $\sum_{j=0^{\alpha}j}^{m}=0$) 1 $T=\mathrm{P}^{r}(\mathbb{C})-\cup {}_{jj}H$ , t
. , 1-form $\omega=du(t)/u(t)$
44
$dL=L\omega$ $\mathcal{L},$ $dL=-L\omega$ L , $\mathcal{L}$
$\mathcal{L}^{\vee}$ (local system) . $\mathcal{L}$ $u(t)$ , L $u(t)^{-1}$
. , , $\overline{u}(t)$ $\overline{\mathcal{L}}$
, .
, $H_{p}(T, \mathcal{L})$ $H_{p}^{lf}(T, \mathcal{L})$ $\mathcal{L}$ r (twisted homol-
ogy group), $\mathcal{L}$ r (locally finite twisted homology
group) , ,
.
$\alpha_{j}$ genericity , Poincare’
$I$ : $H_{r}(T, \mathcal{L})\cross H_{r}^{lf}(T, \mathcal{L}^{\vee})arrow \mathbb{C}$ ,
,
$I( \sum_{j}a_{j}\rho_{j}\otimes v_{j},$ $\sum_{k}b_{k}\sigma_{k}\otimes v_{k}^{\vee)}=\sum_{j,k}a_{j}b_{k}\sum_{\cap p\in\rho j\sigma_{k}}I_{p}(\rho_{j}, \sigma_{k})v_{j}(p)v_{k}^{\vee}.(p)$
. , $\rho_{j},$ $\sigma_{k}\#\mathrm{h}r$- , $v_{j}$ $\rho_{j}$ $\mathcal{L}$ , $v_{\check{k}}$ $\sigma_{k}$ L
, $I_{p}(\rho_{j}, \sigma_{k})$ . $I$
( ). , $H_{p}(T, \mathcal{L})$
$\partial_{\omega}$ $\partial_{\omega}$ : $\rho\otimes u_{\rho}(t)arrow\partial\rho\otimes u_{\rho}(t)|_{\partial\rho}$ . ,
, $u_{\rho}(t)|_{\partial\rho}$ $u_{\rho}(t)$ $\rho$ .
, genericity ,
$H_{p}(T, \mathcal{L})arrow H_{p}^{lf}(T, \mathcal{L})$
,




$u(t)=t^{a}(t-1)^{b}$ $T=\mathbb{C}\backslash \{0,1\},$ $a,$ $b,$ $a+b\in \mathbb{R}\backslash \mathbb{Z}$
$\mathcal{L}$ $u(t)$ [
$T$ . , $dL/dt=( \frac{a}{t}+\frac{b}{t-1})L$ $\mathcal{L}$
. , $\mathcal{L}$ $H_{1}^{lf}(T, \mathcal{L})$ 1 ,
$C=(\neg 0,1\otimes t^{a}(1-t)^{b}$ (4)
45
. $t^{a}(1-t)^{b}$ (argument) $(0, 1)$ ,
$\arg t=\arg(1-t)=0$ . , (regularization)
. $S(a;z)$ $z$ , $a$ ,
( ) . , $S(a;z)$
. , $C\in H_{1}^{lf}(T, \mathcal{L})$ $\mathrm{r}\mathrm{e}\mathrm{g}C\in H_{1}(T, \mathcal{L})$ .
regC $= \{\frac{1}{1-e(a)}S(\epsilon;0)+\frac{\iota}{[\epsilon,1-\epsilon]}-\frac{1}{1-e(b)}S(1-\epsilon;1)\}\otimes t^{a}(1-t)^{b}$ . (5)
, $t^{a}(1-t)^{b}$ } $[0+\epsilon, 1-\epsilon]$ [ 1‘ $\arg t=\arg(1-t)=0$ ,
. , $S(\epsilon;0)$ $\arg t$ 0 $2\pi$
, $S(1-\epsilon;1)$ $\arg(1-t)$ 0 $2\pi$ .
, $e(a)=\exp(2\pi\sqrt{-1}a)$ . path
01
, regC , (5)
. regC $H_{1}(T, \mathcal{L})$ .
, $\mathcal{L}^{\vee}$ $H_{1}(T, \mathcal{L}^{\vee})$
$C^{\vee}=(\neg 0,1\otimes t^{-a}(1-t)^{-b}$ (6)
.
, regC $\cdot C^{\vee}$ .









$a,$ $b,$ $c\in \mathbb{R}\backslash \mathbb{Z}$ $T=\mathrm{P}^{1}(\mathbb{C})\backslash \{0,1, z, \infty\}$ $u(t)=$
$t^{a}(t-1)^{b}(t-z)^{c}$ . , $u(t)\}$ $\mathcal{L}$
, , $0<z<1$ . ,
$H_{1}^{lf}(T, \mathcal{L})$ 2 , ,
$C_{1}=\neg(1, \infty\otimes t^{a}(t-1)^{b}(t-z)^{c}$ ,
$C_{2}=(0,\neg z\otimes t^{a}(1-t)^{b}(z-t)^{c}$
. , 2 1 path
. , 1
, , .
, $C_{1},$ $C_{2}$ .
$\mathrm{r}\mathrm{e}\mathrm{g}C_{1}=\{$ $\frac{1}{e(b)-1}S(1+\epsilon;1)+$ $- \frac{1}{e(-a-b-c)-1}S(R;0)\}$
$\otimes t^{a}(t-1)^{b}(t-z)^{c}$ $(R>1, \epsilon>0)$ ,
$\mathrm{r}\mathrm{e}\mathrm{g}C_{2}=\{\frac{1}{e(a)-1}S(\epsilon;0)+[\epsilon,$$z \neg-\epsilon-\frac{1}{e(c)-1}S(z-\epsilon;z)\}$
$\otimes t^{a}(1-t)^{b}(z-t)^{c}$ $(\epsilon>0)$ .
, $S(R;0)$ .
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, $C_{i}$ $I\dot{.}(z)$ ,
$F(z,\overline{z})=(\overline{I_{1}(z)},\overline{I_{2}(z)})H(\begin{array}{l}I_{1}(z)I_{2}(z)\end{array})$ , $H=Int^{-1}$
( $\overline{\mathcal{L}}$ $\overline{u}(t)$ , $a,$ $b,$ $c\in \mathbb{R}$





$I_{1}(z)$ $= \int_{1}^{\infty}t^{a}(t-1)^{b}(t-z)^{\mathrm{c}}dt$ ,







$\mathcal{L}$ $T=\mathrm{P}^{2}(\mathbb{C})\backslash \{t_{1}-t_{2}=0, t_{i}=1-t_{i}=z-t_{i}=0(i=1,2)\}$
$u(t)= \backslash (t_{1}-t_{2})^{g}\prod_{i=1,2}t_{i}^{a}(t_{i}-1)^{b}(t_{i}-z)^{c}$ , $0<z<1$
,
$a,$ $b,$ $c,$ $g,$ $2a+g,$ $2b+g,$ $2c+g,$ $a+b+c+g,$ $2a+2b+2c+g,$ $2.a+2b+2c\in \mathbb{R}\backslash \mathbb{Z}$
.
,
$D_{1}^{(1)}=\{(t_{1}, t_{2}) ; 1<t_{1},1<t_{2}<t_{1}\}$ , $D_{1}^{(2)}=\{(t_{1}, t_{2}) ; 1<t_{2},1<t_{1}<t_{2}\}$ ,
$D_{2}^{(1)}=\{(t_{1}, t_{2}) ; 1<t_{1},0<t_{2}<1\}$ , $D_{2}^{(2)}=\{(t_{1}, t_{2}) ; 1<t_{2},0<t_{1}<1\}$ ,
$D_{3}^{(1)}=\{(t_{1}, t_{2}) ; \backslash 0<t_{1}<1,1<t_{2}<t_{1}\}$ ,












. $C_{i}^{(j)}(i=1,2,3, j=1,2)$ $H_{2}^{lf}(T, \mathcal{L})$
, $C_{i}= \frac{1}{2}(C_{i}^{(1)}-C_{i}^{(2)})(i=1,2,3)$ , ( $t_{1},$ $t_{2}$
$\mathfrak{S}_{2}$ - $H_{2}^{\iota f}(T, \mathcal{L})^{\mathfrak{S}_{2}}$ . $\sigma_{1}$






















. (7) , $H_{2}^{lf}(T, \mathcal{L})^{\mathfrak{S}_{2}}$
$z$ $\pi_{1}(\mathbb{C}\backslash \{0,1\})$ ,
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